The plasminogen activator inhibitor-1 gene is induced by cell adhesion through the MEK/ERK pathway.
The type-I plasminogen activator inhibitor (PAI-1), the primary inhibitor of both tissue-type and urokinase-type plasminogen activators (t-PA, u-PA), is the primary regulator of plasminogen activation and possibly of extracellular proteolysis. In anchorage-dependent cells, the PAI-1 gene is regulated by cell adhesion. PAI-1 gene expression is induced more evidently in cells that adhered to the culture plate than in those that did not adhere. In this study, we further demonstrate that the PAI-1 gene expression associated with cell adhesion is elicited through the activation of MEK and p42/p44 mitogen-activated protein (MAP) kinase (MAPK; ERK) signal pathways. We found that the MEK inhibitors, PD98059 and U0126, inhibited the induction of PAI-1 gene and protein expression during cell adhesion, PD98059 also inhibited the adhesion of cells to the culture plate, and cell adhesion elicited the kinase activities of MEK and ERK. In addition, we illustrate that two transcription response elements, the serum response element (SRE) and the hypoxia response element (HRE), which exist in the PAI-1 promoter, might be correlated with PAI-1 gene expression during cell adhesion. We discovered that the binding ability of nucleoproteins to both SRE and HRE was enhanced by cell adhesion and was dependent on MEK. Based on these results, we suggest that both MEK and ERK are involved in the induction of PAI-1 gene expression during cell adhesion. Furthermore, the subsequent downstream molecules, Elk-1 and HIF-1, may also participate.